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Table 27.Tumor incidences in drug treated vs both controls continued
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Toxicokinetics:

The individual plasma concentrations of SCH 58235 varied greatly at each sampling
time-point (mean % coefficient of variation ranged between 8-169%), indicating high
inter-animal variability. Plasma concentrations of SCH 58235 poorly correlated with the
doses, except at 50-250 mg/kg/day in females, where some increase was noted with the
dose. The drug was highly conjugated in plasma and unconjugated represented <1.3%
of the total drug. Note that conjugated drug has as much or more drug activity than the
active drug itself. The AUC values (0-12 hrs) of only the total drug were provided which
did not increase significantly in males 4131, 4434, 4775 ng.h/mi at 150, 750, 1500
mg/kg/day respectively. In females these values were 3326, 6017, 6659 ng.h/ml at 50,
250, 500 mg/kg/day respectively. This may be due to saturation of oral absorption
following dietary administration. The values in females were in general similar to those
seen in males, even when females received 3-fold lower doses. In a 3-month dietary TK
study in rats the AUC values (0-24 hrs) of the total drug were as follows: males 3100,
4700, 7700, 11000 ng.h/mi at 20, 100, 500, 1500 mg/kg/day respectively, these in
females at same doses were 1300, 7300, 12000, 13000 ng.h/ml respectively. Overall,
increases in plasma concentration were minimal with increases in doses, sponsor states
that similar observations were noted in 1-month TK study in rats.

In the current CAC study, AUC.1on exposures were provided, however in a metabolism
technical summary (volume 10 of the submission, page 93), AUC,.4, exposures of the
free and total ezetimibe are provided in male and female rats at a high dose of 1500 and
500 mg/kg/day respectively, in males these were 0.130 and 10.12 pg.h/ml respectively.
In females these values were 0.130 & 9.47 pg.h/mi respectively.
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Table 28. Toxicokinetics of SCH 58235 in 2-year bioassay in rats

Table1 Mean Total, Conjugated and Unconpugated SCH 58235 Plasma Concentrations
Following Dietary SCH 58235 Administration to Rals {n=4)
Dose (mg/kg) Wook 4 Week 52
(Mele/Female) | Male  %CV | Female %CV | Male %CV [ Female wCV
Total SCH 58235 {ng/ml_ plasma)

150/50 389 53 239 36 341 10 3498 17
750/250 354 22 892 23 458 40 744 3g
1500/500 527 40 464 23 584 41 756 27

Conjugated SCH 58235 {ng/mL plasma)

150/50 387 53 236 36 | 339 9 345 17
750/250 350 23 6889 23 458 40 739 39
1500/500 524 40 459 23 562 4 753 28

Uncenjugated SCH 58235 (ng/ml plasma)

15050 222 57 3.01 41 215 87 | 364 37
750/250 3.30 18 414 60 1.79 31 4.40 56
15004500 366 33 5.25 9 1.76 92 3.44 54

a n=3

Summary of individual study findings:

Adequacy of the carcinogenicity study and appropriateness of the test

model:

Again the test model appears to be adequate, because rats are commonly used for
carcinogenicity study in other lipid lowering drugs (statins). AUC values (0-12 hrs) of the
total drug (parent compound and the glucuronide metabolite) in the current cac study
were 4.8 pg.h/ml at 1500 mg/kg/day in males, and 6.7 ug.h/mi in at 500 mg/kg/day in
females. In the 3-month dose range study in rats, the AUC exposures (0-24 hrs) were
11 and 12 ug.h/mi at 1500 and 500 mg/kg/day respectively in males and females. Exe
cac had approved the doses for rat carcinogenicity study based on saturation of
absorption of the drug which was achieved in the current study in male rats at the lowest
dose of 150 mg/kg/day, as exposures did not further increase with increase in dose to
750-1500 mg/kg/day (4.1, 4.4, 4.8 ng.h/ml at 150, 750, 1500 mg/kg/day respectively).
While in females, saturation of absorption was observed at a mid dose of 250 mg/kg/day
(values were 3.3, 6.0, 6.7 ug.h/ml at 50, 250, 500 mg/kg/day respectively). Only toxicity
noted was in males, where the drug produced decrease in weight gains at mid-high
doses. In summary, originally proposed high doses (of 1500 mg/kg/day in males and
500 mg/kg/day in females) appeared to be reasonable, however these did not produce
significant toxicity/mortality or carcinogenicity in rats.

APPEARS THIS WAY

Evaluation of tumor findings: ON ORIGINAL

In females, hepatocellular adenomas were observed in 2/50 animals (or 4%) at a
high dose vs none in control or other groups. Sponsor states that these are in the
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range of historical control values (range 1-5.5%), however the reference for historical
control data appears to be in the rats which are not diet restricted. In conclusion
oral dosing for 2 years at 150, 750, 1500 mg/kg/day in males and 50, 250, and 500
mg/kg/day in females did not result in significant increase in neoplastic or non-
neoplastic findings. However, this is contingent on follow up of the two
hepatoceliular adenomas in the high dose female group, which need to be compared
with the historical controls in diet restricted rats, and the data for these have not been
provided, and are requested from the sponsor by statistician reviewer. In the large
intestine, malignant lymphoma (1/50 female rats at mid dose vs none in control or
other groups) and fatal fibrosarcoma, mesentery (in 1/50 males at mid dose vs none
in control or other groups) were observed, but these were again not statistically
significant. A decrease in BW gains of 7-10%. was observed in males at mid/high
doses during most of the study weeks. In a 3-month dose range study in non—diet
restricted rats (at doses up to doses of 1500 mg/kg/day) or a 2-week TK study in
diet restricted rats (at 2000 mg/kg/day), no effect on BW or weight gains was
observed. Similarly a 6-month dietary toxicity study in rats did not show effects on
BW or weight gains. However, a decrease in BW (4-7%) and weight gains (of 7-
10%) was observed in the present cac study in males at 750-1500 mg/kg/day during
most of the study weeks. Therefore, a no-effect dose in 2-year rat study in males
was 150 mg/kg/day and in females was 500 mg/kg/day.

APPEARS THIS WAY
ON ORIGINAL
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Executive CAC Meeting Minutes finalized and signed off on 8/2/02
Date of Meeting: April 16, 2002

Committee:  Joseph Contrera, Ph.D., HFD-901, Acting Chair
Abigail Jacobs, Ph.D., HFD-540, Alternate Member
Robin Huff, Ph.D., HFD-570, Alternate Member
Karen Davis Bruno, Ph.D., HFD-510, Team Leader
Indra Antonipillai, Ph.D., HFD-510, Presenting Reviewer

Author of Draft: Indra Antonipillai

The following information reflects a brief summary of the Committee discussion and its
recommendations. Detailed study information can be found in the individual review.

NDA #: NDA 21-445,IND ——
Drug Name: Zeita (Ezetimibe) tablets

Sponsor: MPS Singapore CO., LLC, Sungapore Joint venture between Merck & Co.
and Schering Corp.

Background:

Zeita is a cholesterol absorption inhibitor. Its mechanism of action is unknown but it acts
locally in the intestine to block the intestinal absorption of cholesterol and related
phytosterols. Itis indicated alone, or in combination with statins for primary
hypercholesterolemia (heterozygous ———————  familial) and for homozygous

familial sitosterolemia. The drug is mainly metabolized to glucuronide, which has as
much or more drug activity than the drug itself.

Mouse carcinogenicity study

In a 2-year carcinogenicity study in mice (Cri:CD(CR)BR, 50/sex/dose), doses of 25,
100, 500 mg/kg/day were administered in a diet for 104 weeks. No AUC values of the
total drug (parent + glucuronide metabolite) were provided but plasma concentrations of
the total drug were provided which increased with doses (males 0.21, 1.8, and 14.1
ng/ml, females 0.61, 5.7 and 31.3 pg/ml at 25, 100, 500 mg/kg/day respectively).

The Exe Cac Committee had previously concurred with the sponsor on doses selected
for the present cac study. The highest dose selection (500 mg/kg/day) for mouse CAC
study was based on saturation of exposure to the parent drug, which at 500 and 2000
mg/kg/day was 0.98 and 0.95 pg.h/ml in males, and 0.33 and 0.35 pg.h/ml in females
respectively in a 3-month dose range study in mice. At 500 mg/kg/day, the exposure to
parent compound and the major metabolite glucuronide (males 216, females 347
pg.h/ml) was 166-267 fold the human dose at 20 mg/day (1.3 pg.h/ml, based also on
AUC of a parent + metabolite). The current clinical dose in humans is 10 mg/day. Also
the dietary route was chosen, as exposures of the parent drug + metabolite were higher
by this route ~—— pg.h/mi)vs. gavage: ~——— ug.h/ml).

In the present carcinogenicity study, no AUC values of the total drug (parent +

glucuronide) were provided to determine if the saturation of absorption was achieved, as
was concurred by the Exe. CAC committee in the dose selection protocol. However in

-
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the present study approximately 3 fold higher plasma concentrations were achieved
(males 14.1 pg.h/ml, females 31.3 pg.h/ml) vs in the 3-month mouse study (males 4.4,
females 9.2 pug/ml) which already showed exposures 166-267 fold the human doses.

No neoplastic findings were observed in mice with the drug compared to control. Oral
dosing for 2 years at 25, 100 and 500 mg/kg/day did not resuit in a significant increase in
neoplastic or non-neoplastic findings in mice. In females, malignant histiocytic sarcoma
(at undetermined primary site) was observed at a higher number in 25 mg/kg/day group
(4,7,11,3 and 6 at 0, 0, 25, 100, 500 mg/kg/day respectively), but no dose related trend
was observed, and was not statistically significant. In males in harderian gland,
increased incidences of benign adenomas were noted specially at low doses (0, 2, 9, 3,
4 at 0, 0, 25, 100, 500 mg/kg/day respectively, in females these incidences were 2, 3, 3,
1, 4 respectively), but were not statistically significant in the trend analysis.

Rat carcinogenicity study

A 2-year dietary carcinogenicity study in rats (Cri:CD (SD)BR, 50/sex/dose) was
conducted, where doses of 150, 750, 1500 mg/kg/day were administered to males, and
50, 250, 500 mg/kg/day to females in a diet for 104-106 weeks. All animals were diet
restricted and received 25% less food/day. AUC values (0-12 hrs) of the total drug
(parent + glucuronide metabolite) poorly correlated with doses (males 4.1, 4.4, 4.8

ng.h/ml at 150, 750, 1500 mg/kg/day respectively, females 3.3, 6.0, 6.7 ug.h /ml at 50,
250, 500 mg/kg/day respectively).

Again, the Exe Cac Committee had concurred with the sponsor’s dose selection for the
present cac study. The highest dose selection in the rat CAC study (1500 mg/kg/day in
males and 500 mg/kg/day in females) was based on saturation of exposure (AUCg.2..) to
the parent drug + glucuronide in a 3-month study in rats, which was achieved at 1500
mg/kg/day in males (AUC exposures were 3.1, 4.7, 7.7, 11 ug.h/ml at 0, 20, 100, 500,
1500 mg/kg/day) and at 500 mg/kg/day in females (1.3, 7.3, 12, 13 pg.h/ml respectively),
as no increases in plasma conc. occurred after 500 mg/kg/day. However these values
provided the exposures of only 6-9 fold the human doses at 20 mg/day (1.3 pg.h/ml,
based also on AUC of a parent + metabolite). In a 2-week study in diet restricted rats
(with 25% less food), exposure to the total drug was not different at 2000 mg/kg/day
(males 10.6, females 15.8 pg.h/ml) compared to that in a 3-month study in non-diet
restricted rats at 15600 mg/kg/day (males 11, females 13 png.h/ml), suggesting that
plateau in exposure had been reached in males and females. Also the dietary route
was chosen, as exposures of the parent drug + metabolite were higher by this route
ug.h/ml) vs. gavage —— ug.h/ml).

In the current rat carcinogenicity study, saturation of absorption of the drug

(AUCo.12n) was achieved in the male rats at the lowest dose of 150 mg/kg/day, as
exposures did not further increase with increase in dose to 750-1500 mg/kg/day
(4.1,4.4, 4.8 ug.h/ml at 150, 750, 1500 mg/kg/day respectively), while in females

this was achieved at a mid dose of 250 mg/kg/day (values were 3.3, 6.0, 6.7

png.h/ml at 50, 250, 500 mg/kg/day respectively).

The drug decreased body weights (of 4-7%) and weight gains (of 7-10%) in males at
mid/high doses during most of the study weeks. in female rats, hepatocellular adenomas
were observed in 2/50 animals (or 4%) at high dose vs. none in control or other groups.
Sponsor states (in the initial submission on 12/27/2001) that these are in the range of

-——
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historical control values (range 1-5.5%). However the reference for historical control
data appears to be in the rats which are not diet restricted (Spontaneous neoplastic
lesions and selected non-neoplastic lesions in the Cri:CDBR rats, ——————

— . Sponsor states that no statistically significant trend in the
incidence of tumor-bearing rats was observed with increases in drug doses, and the
drug (SCH 58235) tested negative in both sexes (up to doses of 1500 mg/kg/day in
males, and 500 mg/kg/day in females) in the 2-year rat carcinogenicity study.

In summary, oral dosing for 2 years in rats at 150, 750, 1500 mg/kg/day in males and 50,
250, and 500 mg/kg/day in females did not result in significant increase in neoplastic or
non-neoplastic findings. However, this is contingent on follow up of the two
hepatocellular adenomas observed in the high dose female group, which was
communicated to the sponsor in a T-con on 5/23/2002.

In a subsequent 7/3/2002 submission, sponsor has provided the historical tumor
incidences data in control diet restricted rats. No hepatocellular adenomas were
observed in male or female animals in control diet restricted rats. The sponsor
considers the ————— databases more appropriate historical control data set for
ezetimibe studies since their own database is limited to 100 diet restricted
rats/sex/group. The ———  databases in the diet restricted rats (Spontaneous
neoplastic lesions and survival in the Cri:CD(SD) BR rats maintained on dietary
restriction, —~——" show that incidence of
hepatocellular adenomas in female rats are in the range of 0-8% (mean 2.2%) which is
derived from 26 total studies, and in 20 studies lesions were identified. This suggests

that hepatocellular adenomas of 4% in the current carcinogenicity study in female rats
are incidental.

Executive CAC Recommendations and Conclusions:
Mouse ) ’ o
The study protocol was acceptable, as it had received prior concurrence from the Exec

CAC committee. The Committee concluded that there were no significant tumor findings
in the 2-year mouse CAC study.

Rat:
The study protocol was acceptable, having received prior concurrence from the Exec
CAC committee. After reviewing both the sponsor's and ~ v

historical control dataset in diet restricted rats, the committee concluded that a 4%
increase in tumor incidences in hepatocellular adenomas in female rats at a high dose
was incidental. In conclusion, The Committee concurred that there were no significant
tumor findings in a 2-year diet restricted rat CAC study.

Joseph Contrera, Ph.D., 8/2/02
Acting Chair, Executive CAC

cc:/
/Division File, HFD-510, NDA 21-445
[Team leader, HFD-510 Davis Bruno
/Reviewer, HFD-510 Antonipillai
/CSO, HFD-510, Koch
[HFD-024, ASeifried
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VIl. A. REPRODUCTIVE AND DEVELOPMENTAL TOXICOLOGY WITH
MONOTHERAPY:

1. Segment | study: Effects of oral SCH 58235 (by gavage) on fertility study in
Rats

Key study findings: : In the rat fertility study (0, 250, 500, 1000 mg/kg/day), the drug at
the highest dose of 1000 mg increased clinical signs in females (chromorhinorrhea,
reduced fecal pellet or no stool, urogenital staining) prior to gestation and during
gestation. SCH 58235 increased resorptions (7.5% vs 4% in controls) in females, but
these effects were not significant and/or within the historical control incidences .
However, decreased fertility index was observed in both sexes (84% vs 96% in controls).
Doses of 250-500 mg/kg/day produced some broken or loose teeth in both sexes, but
did not have any affect on the fertility or on the general maternal or paternal reproductive
performance, or on the progression of pregnancy in rats. NOAEL doses of SCH 58235

in this study were 500 mg/kg/day (or 500 times the human dose of 10 mg/day, based
on body surface area

Study no.: 96381

Volume #, and page #: 1.36, pg.1 (reference 23)

Conducting laboratory and location: Safety Evaluation Center/Schering- Plough
Research Center; Layfayette, NJ

Date of study initiation: 6/19/1997

GLP compliance: yes

QA reports: yes ( X ) no ( )

Drug, lot #, and % purity: SZ-58235-97-X-101

Formulation/vehicle: 0.4% aq. methylcellulose

Methods:

Species/strain: Rat (Crl: CD(SD)VAF/PLUS

Doses employed: 0, 250, 500, 1000 mg/kg SCH 58235

Route of administration: oral gavage

Study design: 0, 250, 500, 1000 mg/kg SCH 58235 were given to male rats from
21 days prior to, and throughout mating, and to female rats from 14 days prior to
mating, until day 7 of pregnancy. Males were sacrificed approximately 3 weeks

after the beginning of the mating period and females on day 14 after mating, and
necropsied.

APPEARS THIS WAY
ON ORIGINAL
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Study Design:
Oral Study of Fertilty of SCH 58235 in Rals (P-6846): Study Design

Number of Rats
Total Daily Dose | DoseVolume | Doss Conc.
Group (mgkg) (mikg) (mg/m) Males | Females

Vehicle Control 0 0 - 25 25
{0.4% methylceliulose) !
Low-Dose 250 50 25 25
(SCH 58235)
Mid-Dose 500 100 25 2
(SCH 58235)
High-Dose 1000 200 25 25
(SCH 58235) |

Measuremenis

e
lOlal Study of Fertility and Early Embryonic Development of SCH 58235 in Rats (P-6846) Observations and

—l-n—v-o&gm'fon

Performed

Estrous Cycle - Females

Daily for one week prior to mating untit evidence of
mating

Clinical Observations

Daily

Food Consumption - Males
Food Consumption - Females

| Weekly prior to mating and over gestation Days 0-7

Weekly during the premating pesiod

Necropsy/C-Section — Females

and 7-14
Body Weights - Males Twice weekly
Body Weights - Females Twice weekly prior to mating and on Days O (day of
mating) 4, 7 and 14 after mating
Drug Consumgtion {calculated) Weekdy
Necropsy —Males

After completion of the mating period
Gestation Day 14

Results:

Mortality: At 500 mg/kg/day one female was found dead after 7 days, the death

was considered accidental

Clinical signs: In males: chromodacryorrhea was observed in two males (at
low/mid doses), no stool in one male (at mid dose), and scabs in 4 males (3 at
low dose + 1 at mid dose). Broken/loose teeth in three rats ( one each at 0, 250,

500 mg/kg/day)

Females: During premating, chromorhinorrhea was observed in 3 females (1 at
mid + 2 at a high dose), some blood in litter pan in 1 animal and reduced fecal

pellets (at a high dose)
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Females during gestation, chromorhinorrhea was observed in 4 females (2 at
low + 2 at a high dose), some blood in litter pan in 1 animal and reduced fecal
pellets (at a high dose), reduced fecal pellets and urogenital staining (in 1 animal
at a high dose). Broken teeth in two (one each at 250 & 500 mg/kg/day)

Body weight/weight gains: No drug related effects were observed

Food consumption: No drug related effects on food consumption were observed.

Estrous cycle determination: these were similar in treated vs controls.

Toxicokinetics: Not examined

Terminal and necroscopic evaluations:
Dams: Less number of animals were pregnant at a high dose (24/25,
22/25, 22/25, 21/25 at 0, 250, 500, 1000 mg/kg/day). None of the above
females had any clinical signs, except one animal at 1000 mg/kg/day had
chromorhinorrhea, blood in litter pan, and reduced number of fecal pellets.
Abscesses in the left axillary area were noted in two females (1 at 500 + 1 at

1000 mg/kg/day) at necropsy.

Mating and fertility indices: Both male fertility index (96, 88, 92, 84% respectively) and
female fertility index (96, 88, 92, 84% respectively) was decreased at a high dose.

APPEARS THIS WAY
ON ORIGINAL
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Table 11 Mating and Fertility Indices
Parameter Dose Groups {rng/kg)
0 (SCH 58235) 250 (SCH 58235) | 500(SCH58235) | 1000 (SCH 58235)

8 Male Mating Index 96% (24/25) 100% (25/25) 100% (25/25) 100% (25/25)
b Female Mating 100% {25/25) 100% (25/25) 100% (24/24) 100% (25/25)

Index

i

< Male Fetilty Index 96% (23/24) 86% (22/25) 2% (22/24) B4% (21/25) j]
4 Female Fertility 96% (24/25) B8% (22/25) 92% (22/24) B4% (21/25) ]

Index

a:  Male Mating index (%) =
Number of males with evidence of mating® X 100
Total number of males used for mating

b: Female Mamg Index (%) =

Tota! nurber of femabs used br maﬁng

¢ Male Forility Index {36} =
Number of males siring at least one litter X 100
Number of males with evidence of mating

d: Female Ferhl!y Index (%) =

Totalnmberofiemalesmﬁlemdenoeofmamg

* Spemm in vaginal smear andlor vaginal pkhug

Reproduction parameters: The mean total resorptions were increased at a high dose,
the number/animal was 0.6, 0.8, 1.0, 1.2 at 0, 250, 500, 1000 mg/kg/day (or 4, 5.4, 6.4,
7.5% respectively). The sponsor states that it was within the historical range of their
laboratory (3.8-11.2 %). The mean number of corpora lutea were increased at a mid
dose (15.1, 15.4, 16.8%, 16.4, *p<0.05), this the sponsor explains is not likely due to the
drug because it is not dose related and the control mean in this study is below the
historical mean in their laboratory (16.2%, Jan 1984-July 1998). The preimplantation loss
was higher at a high dose (2.5, 2.1, 3.5, 4% respectively)

APPEARS THIS WAY
ON ORIGINAL

Table . Reproduction data in segment | study in female rats
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SICHNIFICANTLY DIFFERERT FRDR CRATRDL: & = PCO.0SI %2 = PCR.01.

Organ weights were not different between treated vs controls.

Summary of Segment | rat study with SCH 58235: In a segment | fertility study in
rats, animals were given oral (by gavage) SCH 58235 at doses of.0, 250, 500, 1000
mg/kg/day. Females were given the drug for 2-weeks prior to mating, throughout

mating, and from days 0 to 7 of gestation, and sacrificed on GD-14. Males were given
the drug for 3 weeks prior to mating, during mating, until necropsy. Clinical signs were
observed in both sexes before mating (chromodacryorrhea, no stool, scabs in 14 rats at
low/mid doses in males, and in females at mid/high doses) during gestation in females
(the above signs were observed in 2 and 4 females at mid/high doses vs in 1 and 3
females during premating period). Less animals were pregnant at higher doses
(male/female fertility index was 96, 88, 92, 84% respectively, but these values were not
significantly different. The percentage of resorptions were higher at a high dose (4, 5.4,
6.4, 7.5% respectively), but within the sponsor’s historical control range. In males, mean
weights of testes and epididymides in drug treated were comparable to control, these
tissues or prostate were not examined for histopathological exams. No other drug
related effects on general maternal or paternal reproductive performance, or on the
progression of pregnancy in rats were observed. The NOAEL doses in this fertility study
in male and female rats were 1000 mg/kg/day (or 500 times the human dose of 10
-mg/day, based on body surface area). Sponsor’'s NOAEL is 1000 mg/kg/day. Maternal
exposures were not examined in this study.

2. Segment Il study: Effects of oral SCH 58235 (by gavage) on embryo-Fetal
Developmental in Rats
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Key study findings:

Maternal NOAEL was 1000 mg/kg/day, based on absence of toxicity even at the
highest dose. Embryo-fetal NOAEL was 250 mg/kg/day, based on increased skeletal
variations at a high dose and malformation in the tail at a mid dose (malformations in the
tail have also been observed in the segment |l study in rabbits and segment lil study in
rats). Malformations in the heart, tail and kidney were observed at low-mid doses in 1-2
fetuses. Malformations included a small size heart (with shortened mandible and maxilla
in one fetus and litter at 2560 mg/kg/day), short filamentous tail (in one fetus and litter at
500 mg/kg/day), vestigial right kidney (in one fetus and litter at 500 mg/kg/day). Soft
tissue variations were observed in one fetus at low dose (anasarca or generalized
massive edema), and in 3 fetuses (a dilated renal pelvis in two at a low dose and 1 at a
high dose). Increased skeletal observations were noted at a high dose. These included
extra pair of thoracic ribs (fetal incidences 11 vs 7 in controls), unossified cervical
vertebral centra (fetal incidences 82 vs 38 in controls, litter incidences 23 vs 14 in
controls), and shortened ribs (fetal incidences 4 vs 2 in controls, litter incidences 2 vs 1
in controls). The skeletal findings may be dose related as these were above historical
control fetal means, but visceral malformations/variations may not be dose related.

Study no.: 96383
Volume #, and page #: 1.36, pg.1 (reference 25)

Conducting laboratory and location: Safety Evaluation Center/Schering-Plough
Research Center; Layfayette, NJ

Date of study initiation: 10/4/1996

GLP compliance: yes

QA reports:yes (X )no ()

Drug, lot #, and % purity: 95-58235-2Z2X-05

Formulation/vehicle: 0.4% aq. methylcellulose

Methods: i

Species/strain: Rat (Crl:CD(SD)VAF/PLUS
Doses employed: 0, 250, 500, 1000 mg/kg SCH 58235
Route of administration: oral gavage

Study design: 0, 250, 500, 1000 mg/kg/day of SCH 58235 were given from day 6
through day 15 of pregnancy (n=25/dose). Animals were necropsied on day 21.

Study Design:

APPEARS THIS WAY
ON ORIGINAL
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Total Dally Dose Dose Volume Dose Conc. No. of

Group (mo/ka) {mlkg) {mg/ml) Females®
Control 0 5 (4] 25
(0-4% methyloellulose)
Low-Doee 250 5 50 25
(SCH 58235) '
Mid-Dose - 500 5 100 25
{SCH 58235)

Investigation Performed Investigation Performed
Clinical Observations Dally Reproduction Parameters | Yes
Body Weights Gestation Days 0, 6, | Fetal Body Weights Day 21
9,12, 15, 18, 21
Faod Consumption Gestation Days 0-6, | Fetal Gross/Scit Tissuef Yes
6-10, 10-15and Skeletal Examinations
1521
NecropsyC-Section Gestation Day 21

Toxicokinetics: A separate study was conducted to assess the ss/stemic exposure of the
drug in Segment Il study in rats (vol 1.183, page 1, reference 15, study # 99373). The
drug was given by gavage on gestation day 6 through day 15 (n=8/dose). Drug batch
Number was 97-58235-X-02.

Study design for segment I TK study in rats

APPEARS THIS WAY
ON ORIGINAL

247



, BEST POSSIBLE COPY

NDA 21-445
Toxicokinetic Study of Osally Administered SCH 58235 In Pregnant Rats (SN 99373): Study Design
Total Daily Dose Dose Yolume Oose Conc. - Number of

Group {mg/kg) {mlg) {mg/mi) Females
Low-Dose 250 5 50 8
{SCH 58235)

Mid-Dose 500 5 100 8
{SCH 58235)

High-Dase 1000 5 200 8
{SCH 58235)

Toxicokinetic Study of Orally Administered SCH 58235 In Pregnant Rats (SN 99373): Obsssvations and
Measurements
Investigation Performed
Viability Check Daily
Clinical Observations Daily
Body Weight Gestation Days 0, 6. 9, 12, and 15
Plasma Analysis for Gesiation Day 15:
SCH 58235 Either 1, 4, and 12 hours postdose, or al 2, 3 and 24 hours postdose
Pregnancy Status Al necropsy on gestation Day 15 or 16
Results:

Mortality: None

Clinical signs: No drug related effects were observed.
Body weight/weight gains: unremarkable in all groups

Food consumption: No drug related effects on food consumption were observed.

Toxicokinetics: As indicated a separate study as mentioned above. The plasma
AUC values are shown in the Table. There was extensive glucuronidation of the
drug in rats. Exposure to the unconjugated or free drug was less than 2% of the
total exposure. The AUC values did not proportionally increase with the doses.
The AUC of total drug (parent + metabolite) at 250, 500, 1000 mg/kg/day were
3.1, 4.2, 4.9 ng.h/ml respectively on day 15 of gestation in rats

Tk data on gestation day 15 in segment |l study in rats

APPEARS THIS WAY
ON ORIGINAL
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Toxicokinetic Parameters for Total, Conjugated, and Unconjugated SCH 58235 on Day 15 after Oral (Gavage}
Administration of SCH 58235 in Pregnant Rats
Toxicokinetic Parameters
Cmax (ng/mL) [ Tmax (hr) | AUC (0-24 hr) (ngehr/mL)
Dose Total SCH 58235
(mg/g)
250 521 2 3091
500 489 a4 4228
1000 629 1 4929
» Conjugated {Total minus Unconjugated} SCH 58235
250 518 2 3099
500 485 4 4312
1000 1047 1 5302
Unconjugated SCH 58235
250 2.69 4 26.9
500 4.1 4 NR*
1000 567 4 47.8
a: NR = Not reportable; Percert AUC extrapolated is greater than 25

Terminal and necroscopic evaluations: No drug related necropsy observations
were seen

Dams: No significant effects on pregnancy rates (24/25, 22/25, 24/25, 25/25
were pregnant), sex distribution, distribution in uterus, effects on corpora
lutea, or on implantations were observed. The mean resorptions were not
significantly effected (0.54, 0.45, 0.46, 0.28 at 0, 250, 500, 1000 mg/kg/day,
or 3.5%, 2.9%, 2.8%, 1.8%. respectively).

Fetal Gross observations: Following malformations were noted in
fetuses:

Small heart (nonfunctional) and kidney (1/4™ the normal size, bilateral,
nonfunctional) in one fetus and litter at 250 mg/kg/day.

Anasarca in one fetus and litter at 250 mg/kg/day

Short filamentous tait (this fetus had no caudal vertevrae) in one fetus and
litter at 500 mg/kg/day.

Kidney (vestigial right kidney, it was found anterior to bladder, the left
kidney was horse shoe shaped) at 500 mg/kg/day in1 fetus, 1 litter

Fetal skeletal observations. Extra pair of thoracic ribs (fetal incidences 7, 5,
3, 11, litter incidences 6, 4, 2, 6 respectively), unossified cervical vertebral
centra (fetal incidences 38, 71, 43, 82, litter incidences 14, 21, 13, 23
respectively), and shortened ribs (fetal incidences 2, 0, 2, 4, litter incidences
1, 0, 2, 2 respectively) were generally all increased at a high dose. Total
skeletal variations of fetal incidences were not significant in treated vs
controls (68.3, 72, 62, 76% respectively). Reduced ossification of the
sternebrae were not significantly different in treated vs controls. However,
none of the above skeletal findings are considered significant by the sponsor,
as they claim there is considerable variation in rats and are found in all
groups

-
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Table: Summary of fetal gross observations:
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Variations: Soft tissue variations were observed in one fetus at low dose (anasarca), and
a dilated renal pelvis in 3 fetuses (two at a low dose and one at a high dose).
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Summary of Segment Il rat study with SCH 58235: In a segment Il teratology study in
rats, pregnant animals (n=25/group) were given oral SCH 58235 by gavage at doses of
0, 250, 500, 1000 mg/k/day from day 6 to day 15 of gestation. Females were sacrificed

-
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on day 21 PC and necropsied. In females, no maternal toxicity was observed even at
the highest dose. At 250-500 mg/kg/day some malformations were observed in fetuses
and litters. These included a small size heart (with shortened mandible and maxilla in
one fetus and one litter at 250 mg/kg/day), short filamentous tail (in one fetus and one
litter at 500 mg/kg/day), and vestigial right kidney (in one fetus and one litter at 500
mg/kg/day. No malformations were observed in control or high dose rats. The fetal
findings (visceralvariations/malformations) although of lower incidences and not dose
related, may not be incidental. Soft tissue variations were observed in one fetus at low
dose (anasarca), and in 3 fetuses (a dilated renal pelvis), 2/3 at a low dose and 1/3 at a
high dose. Increased skeletal observations were noted at a high dose. These included
extra pair of thoracic ribs (fetal incidences 11 vs 7 in controls, or 5.5% vs 3.8% in
controls, 1.9% historical fetal mean), unossified cervical vertebral centra (fetal
incidences 41% vs 20% in controls, litter incidences 92% vs 56% in controls, 49%
historical fetal mean), and shortened ribs (fetalflitter incidences 2% vs 1% in controls,
0.3% historical fetal mean).  Sponsor states that malformations are not drug related as
they varied and showed no dose related increase, similarly soft tissue variations are not
unusual in this species, and skeletal variations are scattered so they are not drug related
as well, however the skeletal effects may be drug related. The AUC of the parent +
metabolite at 1000 mg/kg/day in pregnant rats on gestation day 15 (4.9 pg.h/ml) was 8 -
fold, the human AUC at 10 mg/day (0.68 pg.h/mi).

Note that the human AUC values are calculated from two 14-days 10 mg/day multiple
dose studies, with AUCq4n values of 677 and 681 ng.h/mi respectively, mean were 682
ng.h/ml (or 0.68 pg.h/mi). The human AUC values at 20 mg/day is 1.314 ug.h/ml.

Maternal NOAEL was 1000 mg/kg/day in segment |l study in rats, as no toxicity was
observed even at the highest dose of 1000 mg/kg/day. The embryo-fetal NOAEL was
250 mg/kg/day (= 250 times the human dose of 10 mg/day, based on body surface
area), since increased skeletal variations were noted at the highest dose of 1000
mg/kg/day and malformation in the tail (short filamentous tail) was observed at a mid
dose. Malformations in the tail have also been observed in the segment il study in
rabbits and segment lll study in rats. Some developmental toxicity (increased
malformations in head, kidney or soft tissue variations) was noted in 1-2 fetuses at 250-
1000 mg/kg/day, but there was no dose related trend. Fetal exposures were not
examined in this study, but the AUC of the parent + metabolite at 250 mg/kg/day in rats

on gestation day 15 (3.1 pg.h/ml) was 4-fold, the human AUC at 10 mg/day (0.68
ug.h/ml).

In summary, developmental NOAEL was 250 mg/kg/day (or 4-fold the human AUC at 10
mg/day, or = 250-fold the human dose of 10 mg/day based on body surface area) and
maternal NOAEL was 1000 mg/kg/day (or 8-fold the human AUC at 10 mg/day, or =
1000-fold the human dose of 10 mg/day based on body surface area). Sponsor's

NOAEL's are 1000 mg/kg/day in segment Il study in rats for both maternal and embryo
fetal toxicity

Segment it study: Effects of oral SCH 58235 (by gavage) on embryo-Fetal
Developmental in Rabbits
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Key study findings:

Maternal NOAEL was 500 mg/kg/day, based on increased resorptions in females
(9.9% vs 4.1% in controls) and altered sex distribution (ratios of male/female fetuses
was increased at MD & HD 1.2 & 1.4 vs 0.96 in controls). Embryo-fetal NOAEL was
<250 mg/kg/day, based on increased malformations in the head, tail and visceral area
and increased skeletal variations seen at all doses. Malformations included,
exencephaly-agenesis of tail (in one fetus and litter, both at 250 mg/kg/day, head
malformed (in one fetus and litter at 500 mg/kg/day), omphalocele (in 1, 3, 1, 2 fetuses
and litters respectively), and shortened tail (in one fetus and litter) at 1000 mg/kg/day. In
addition skeletal variations were observed, these included extra pair of thoracic ribs
which were increased at all doses (fetal incidences 67, 107, 121, 90, litter incidences 14,
19, 18, 16 respectively), focal thickening of ribs at mid/high doses (fetal/litter incidences
0, 0, 2, 1), unossified distal humeral epiphysis were higher at a mid dose (fetal 1, 0, 4, 0,
litter 1, 0, 2, 0). Scoliosis was observed in 1 fetus & litter at a high dose (fetal incidences
0.8, litter incidences 5.9 vs none in other groups). However, sponsor states that all these
are not different from controls and NOAEL for maternal and fetal toxicity is 1000
mg/kg/day. Maternal NOAEL was 500 mg/kg/day (or 140-fold the human dose of 10
mg/day based on exposures, and = 1000-fold the human dose of 10 mg/day based on
body surface area). The embryo-fetal NOAEL was 250 mg/kg/day (or 100-fold the

human dose of 10 mg/day based on exposures, and = 500-fold the human dose of 10
mg/day based on body surface area).

Study no.: 96385 .
Volume #, and page #: 1.42, pg.1 (reference 29)

Conducting laboratory and location: Safety Evaluation Center/Schering-Plough
Research Center; Layfayette, NJ

Date of study initiation: 10/4/1996

GLP compliance: yes

QA reports:yes (X )no ()

Drug, lot #, and % purity: 95-58235-22X-05

Formulation/vehicle: 0.4% aq. methylcellulose

Methods:
Species/strain. NZW

Doses employed: 0, 250, 500, 1000 mg/kg SCH 58235
Route of administration: oral gavage

Study design: 0, 250, 500, 1000 mg/kg SCH 58235 were given from day 7
through day 19 of pregnancy. Animals necropsied on day 30.

Study Design:

APPEARS THIS WAY
ON ORIGINAL
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Total Daily Dose | Dose Volume | Doss Conc Number of

Group (mg/kg) (mikg) {mg/mi) Femades®
{0-4% aqueous methylcellulose) 0 5 20
Low-Dose
{SCH 58235) 250 5 50 20
Mid-Dose
(SCH 58235) 500 5 100 20
High-Dose
{SCH 58235) _1000 5 200 20

a:  All female rabbits were dosed daily on Dag7-19aﬂermanng.

Parameters evaluated

Tnvestigation — Penfonmed Tnvestigaton Perormed
rvations Daily Reproduction Yes

Parameters

Body Weights Days 0, 7, 10, 13, 16, 19, | Fetal Body Weights Day 30

22,25, 28, 30

Food Consumgption Days 0-30 Fetal Gross/Soft Yes
Tissua/Skeletal
Examinations

Necropsy/C-Section Day 30 /

. T /
Toxicokinetics: A separate study was conducted to assess the systemic exposure of the
drug in Segment Il study in rabbits (vol 1.185, page 1, reference 17, study # 99291).

The drug was given by gavage on gestation day 7 through day 19 (n=8/dose). Drug
batch Number was 97-58235-X-02.

Study design for segment |l TK study in rabbits

APPEARS THIS WAY

ON ORIGINAL
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Toxicokinetic Study of Orally Administered SCH 58235 In Pregnant Rabbits (SN 99291): Study Design

Total Daily Dose Dose Volume Dose Conc. Number of

Group {mg’/kg) (mlkg) (mg/ml) Females
i 250 5 50 4
{SCH 58235)

] S00 ' 5 100 4
(SCH 58235}

i 1000 5 200 4
{SCH 58235)

Toxicokinetic Study of Orally Administered SCH 58235 In Pregnant Rabbits (SN 99291): Observations and
Measurements

Investigation Performed

Clinical Observations Daily

Body Waeight Gestation Days 0, 7, 10, 13, 16, and 19

Plasma Analysis for Gestation Day 19:

SCH 58235 1, 2, 4, 6, 12, and 24 hours postdose

Pregnancy Status At necropsy on Gestation Day 20
Results:

Mortality: One MD female was found dead on GD9. This animal had its thoracic
cavity filled with blood, its lungs had dark red focal discoloration and foamy
exudate in trachea. The necropsy findings in the dead animal were suggestive of

pneumonia and may have been due to misdosing, this was considered incidental
by the sponsor.

Clinical signs: No stool, reduced number of fecal pellets, small fecal peliets or fur
pulling were observed in all groups, including controls.

Body weight/weight gains: unremarkable in all groups

Food consumption: No drug related effects on food consumption were observed.
Toxicokinetics: This was a separate study as mentioned above. The plasma
AUC values are shown in the Table. There was extensive glucuronidation of the
drug in rabbits. Exposure to the unconjugated or free drug was less than 0.06%
of the total exposure. The AUC values did not proportionally increase with the

doses. The AUC of parent + metabolite at 250, 500, 1000 mg/kg/day were 71.5,
95.7, 113.1 ug.h/ml respectively on day 19 of gestation in rats

Tk data on gestation day 19 in segment 1l study in rabbits
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Toxicokinetic Parameters for Unconjugated SCH 58235 on Day 19 after Oral (Gavage) Administration

of SCH 58235 in Pregnant Rabbits
Toxicokinetic Parameters
Dose Cmax (ng/mL) | Tmax (hr) | AUC (0-24 hr) (ng.hvml)
{mg/kg) SCH 58235
250 3.68 5.33 448
500 328 5.50 58.1
1000 4.10 375 724

Exposure of Rabbits to Conjugated SCH 58235 on Day 19 after Oral {Gavage) Administration of
SCH 58235 in Pregnant Rabbits

Toxicokinetic Parameters
Dose Cmax {ng/mL) | Tmax {hr) | AUC (0-24 br) (ng.hmlL)
{mg/kg) : SCH 58235
250 5096 4.00 71469
500 6171 175 95623
1000 6523 1.75 112819

Toxicokinetic Parameters for Total (Unconjugated plus Conjugated)} SCH 58235 on Day 19 after Oral
{Gavage) Administralion of SCH 58235 in Pregnant Rabbits

Taxicokinetic Parameters
Dose Cmax {(ng/mL) ! Tmax (hr) I AUC (0-24 hn) (ng.hrml)
{mg/kg) - SCH 58235
250 5098 400 71513
500 6174 175 95682
1000 6526 175 113084

Terminal and necroscopic evaluations: No drug related necropsy observations
were seen in mothers.

Dams: No significant effects on pregnancy rates (19/20, 19/20, 20/20, 17/20
were pregnant), sex distribution, distribution in uterus, effects on corpora
lutea, implantations were observed. Sponsor states that sex distribution at
‘birth was not effected and was as foliows: male live fetuses; 48.8, 48.7, 54.5,
58.6% respectively, female live fetuses; 51.2, 51.3, 45.5, 41.4% respectively,
but at MD and HD these ratios may be effected (ratios of M/F at MD and HD
were higher i.e. 55/46 and 59/41 respectively vs 49/51 in controls). Mean
resorptions were increased at 1000 mg/kg/day (0.37, 0.42, 0.47, 0.82 at 0,
250, 500, 1000 mg/kg/day or 4.1%, 5%, 5.1%, 9.9% respectively). Percent of
animals with resorptions were not increased (26.3, 31.6, 30, 29.4%
respectively). Sponsor states that half of resorptions occurred in one rabbit

(# 71), and were not drug related
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Fetal Gross observations: Following malformations were noted in
fetuses:

Exencephaly and agenesis of tail in one fetus and litter at 250 mg/kg/day.
Head malformed in one fetus and litter at 500 mg/kg/day
Omphalocele (i.e intestinal and viscera protruding) in 1, 3, 1, 2 fetuses and

in1, 3, 1, 2 litters at 0, 250, 500, 1000 mg/kg/day, see Table below on gross
observations.

Shortened tail in one fetus and litter at 1000 mg/kg/day.

APPEARS THIS WAY
ON ORIGINAL
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Table: Summary of fetal gross observations:

Table 4
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Skeletal observations: Reduced ossification in parietals and frontal were
observed, see Table below. Also, extra pair of thoracic ribs were increased
with all doses of the drug {fetal incidences 67, 107, 121, 90, litter incidences
14, 19, 18, 16 respectively), focal thickening of ribs was increased at mid/high
doses (fetal/litter incidences 0, 0, 2, 1), distal humeral epiphysis unossified
was higher at mid dose (fetal 1, 0, 4, 0, litter 1, 0, 2, 0), scoliosis was
observed in 1 fetus/litter at a high dose (fetal incidences 0.8, litter incidences
5.9 vs none in other groups).

APPEARS THIS WAY
ON ORIGINAL
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Table Summary of skeletal observations

Teble 6
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Total malformations were 3/165, 4/152, 3/167, 5/128 (or 1.8%, 2.6%, 1.8%,
3.9% at 0, 250, 500, 1000 mg/kg/day respectively). However these are not
considered drug related by the sponsor as they were seen in all groups.
Similarly visceral/skeletal or gross variations are also not considered drug
related.

Summary of Segment ll rabbit study with SCH 58235: In a segment ii teratology
study in rabbits, pregnant animals (n=20/group) were given oral SCH 58235 by gavage
at doses of 0, 250, 500, 1000 mg/k/day from day 7 to day 19 of gestation. Females were
sacrificed on day 30 PC and necropsied. In females, mean resorptions were increased
at 1000 mg/kg/day (9.9% vs 4.1% in controls). At 250-1000 mg/kg/day increased
incidence of malformations were observed in fetuses and litters. These included
exencephaly (in one fetus and litter at 250 mg/kg/day), agenesis of tail (in one fetus and
litter at 250 mg/kg/day), head malformed (in one fetus and litter at 500 mg/kg/day),
omphalocele (i.e intestinal and viscera protruding in 1-3 fetuses and litters at low and
high doses (1, 3, 1, 2 respectively), and shortened tail in one fetus and litter at 1000
mg/kg/day. Skeletal observations were noted at low & mid doses. These included extra
pair of thoracic ribs which were increased at all doses of the drug (fetal incidences 90-
107 vs 67 in controls, litter incidences 16-19 vs 14 in controls), reduced ossifications in

-
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parietals (fetal incidences 0, 3, 5, 0, litter incidences 0, 2, 2, 0) and frontals (fetal/litter
incidences 0, 1, 1, 0). Increased focal thickening of ribs at mid/high doses (fetal/litter
incidences 0, 0, 2, 1), and increased unossified distal humeral epiphysis at a mid dose
(fetal 1, 0, 4, 0, litter 1, 0, 2, 0). Scoliosis was observed in 1 fetusl/litter at a high dose
(fetal incidences 0.8, litter incidences 5.9 vs none in other groups). Scoliosis (HD) and
increased focal thickening of ribs (MD & HD), both may be dose related. Also MD & HD
produced increased male fetuses compared to female fetuses. The historical control
means for malfomations have not been provided by the sponsor.

The AUC values of the total drug (parent + metabolite) at maternal NOAEL of 500
mg/kg/day in rabbits on gestation day 19 (95.7 ug.h/ml) was 140-fold, the human AUC at
10 mg/day (0.68 pg.h/mi). The AUC values of the total drug at embryo-fetal NOAEL of
<250 mg/kg/day in rabbits (71.5 ng.h/ml) was <100-fold, the human AUC at 10 mg/day
(0.68 pg.h/ml).

Maternal NOAEL was 500 mg/kg/day in segment Il study in rabbits (or 140-fold the
human dose of 10 mg/day based on exposures, and = 1000-fold the human dose of 10
mg/day based on body surface area), as increased resorptions were observed at 1000
mg/kg/day. The embryo-fetal NOAEL was <250 mg/kg/day (or <100-fold the human
dose of 10 mg/day based on exposures, and = 500-fold the human dose of 10 mg/day
based on body surface area), since developmental toxicity (increased malformations in
tails, head and in visceral area, and skeletal variations) was noted from the lowest dose
of 250 mg/kg/day. Sponsor's NOAEL's are 1000 mg/kg/day in segment I} study in
rabbits for both maternal and embryo fetal toxicity.

4. Segment ll toxicokinetics (TK) study in rabbits and fetuses (study # 01022).
Study title: study of placental transfer of SCH 58235 when administered orally by
gavage to rabbits (vol 1.186, page 1, reference 18, study # 01022)

The object of this study was to examine the maternal systemic exposure and placental
transfer of the drug into the fetus in rabbits. The drug was given to rabbits (NZW) during
gestation day 7 through gestation day 22. The drug was given only at one high dose of

1000 mg/kg/day by gavage (total n= 30, n=3/time point). Drug batch Number was 97-
58235-X-02.

Maternal blood samples were collected from 15 rabbits after gestation day 10, and from
15 rabbits after gestation day 22 (at 1, 2, 4, 8, 24 hrs). From day 5, clinical signs were
examined and body weights on day 0 and from day 7 to day 22. This study was mostly
designed to look at the PK of the drug during pregnancy in maternal and fetal plasma.

Study design for TK study in segment 1l in rabbits
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Study of Placental Transfer of SCH 58235 when Adiministered Cralty by Gavage 10 Rabbits (SN 01022): Study -
Design

Total Dally Dose Dose Volume Dose Conc. Number of
Group (mg/kg) {mlL/kg) (mg/mL) Females®
Group 1
(SCH 58235) 1000 5 200 © 30

a Matemal blood samples {one fime point per animal) were collecied from fifieen rabbits after the gestation
Day 10 dose and fifteen rabbits after the gestation Day 22 dose as follows. Following dosing on gestation
Day 10 or 22, matemal and fetal blood {gestation Day 22 only) was collected at 1, 2, 4, 8 and 24 hours
{3 rabbits oriitterstime point). Additionally, whole live embryos (gestation Day 10} or placentas and fetal
ivers (gestation Day 22) were collected and retained for possible SCH 58235 analysis.

Parameters and end points evaluated

Study of Placental Transfer of SCH 58235 when Administered Orally by Gavage to Rabbits (SN 01022):
Observations anxi Measurements

Investigation Performed

Viabilily” Daily .

Matemal Biood Colection for SCH 58235 Analysis Gestation Day 10 and 22 (1, 2, 4, 8 and 24 hrs after
dosing

Fetal Blood Colection for SCH 58235 Gestation Day 22 (folowing the matemnal biood
coRection for each dam)

Collection of Embryo/Feta| Tissue for Possible Gestalion Day 10: Embryos

SCH 58235 Analys:s Gestation Day 22: Fetal Placenta and Livers

Necropsy/C-Section” Gestation Day 10 or 22 {tollowing the matemal blood
collection for each dam)

Reproductive Parameters® Yes

a: Remarkable dinical observations were alse recorded. Additionally, body ne}ghls were measured only for
the purpose of dose administration.

b: Following matemnal and fetal (when applicable) blood colleclions.
- Examined ¢ confirm pregnancy status only. ’
Ld: Only the tctal number of fve embryos/etuses was recorded.

/

/,

Results:

Mortality: Two rabbits died, one on gestation day 16 (died shortly after dosing, so
necropsy was performed) and the other on GD-17 (necropsy showed white material in
the thoracic cavity adhered to all lobes of the right lung and the thoracic wall). Since no
deaths were noted in the standard segment Il study in rabbits these were considered
incidental by the sponsor and not related to the drug. However, one rabbit did died in a
standard segment Il study in rabbits at 500 mg/kg/day and this also had its thoracic
cavity filled with blood and had dark red focal discoloration and foamy exudate in
trachea. The pregnancy status in above two dead animals was not determined.

During termination of the study it was observed that total of 3/30 rabbits were not
pregnant. One rabbit on day 10 in to the study was not pregnant. Two rabbits on days
22-23 in to the study were not pregnant. We do not know if they were excluded from the
TK analysis or not.

Toxicokinetics: The plasma conc. and AUC values are shown in the Table. The
systemic exposures of the total drug was higher on gestation day 10 (180.7 pug.h/ml), vs
day 22 (157.9 pg.h/ml), while in fetuses the exposure of the total drug was much lower

—
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on gestation days 22 (4.7 ug.h/ml). The palsma conc of the total drug in mother on day
10 and 22 were 9.8 & 9.4 pg/mli respectively, and in fetus it was much lower than the
mothers on day 22 of gestation (0.3 pg.h/ml). The fetal:dam exposure ratio on gestation
day 22 to total and conjugated drug was 0.03, while to the unconjugated drug fetal
exposure was higher than in the mother, and was 1.38. Extensive glucuronidation of
the drug was noted in mothers on gestation day 10-22 and in the fetus on gestation day
22 (the percent total conjugated drug accounted for >99% and >96% of total in dams
and fetuses). In another rabbit study where the drug was given to rabbits on GD 7
through GD 19, the systemic exposures (AUC 0-24 hr) were 113, 113, and 0.073 ug.h/mi
for the total, unconjugated and conjugated drug respectively, and these values are

slightly lower (25-45% lower) than the current study. This is because serial sampling was
done at different times

Table A. Exposures of the drug in mothers and fetuses in segment |l in rabbits

Results: The systemic exposure to SCH 58235 {AUC(0-24 hr)] is summarized in
the following table:

AUC(0-24 hr) (ng-he/mL)*
Total SCH 58235 Conjugated SCH 58235 Unconjugated SCH 58235
Dam GD" 10 180702 180574 129
Dam GD 22 157923 ' 157801 122
Fetus GD 22 4885 4517 169

a: Calculated from mean compasite data from one to three rabbits per time paint.

Table B. Exposures of the drug in mothers (on gestation days 10, and 22) and fetuses
(on gestation day 22) in segment !l in rabbits ‘
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Table 1 Toxicokinetic Parameters of Total, Conjugated, and Unconjugated SCH 58235 on Gestation
Days 10 and 22 Folowing Multiple Oral Gavage Administration {Gestation Day 7 through
Gestation Day 22) of 1000 mg/kg SCH 58235 to Female Rabbits
Total SCH 58235
Parameter  Unils Dam GD 10 .Dam GD 22 Felus GD 22
Cmax ng/mL 9809 9405 294
Tmax br 24 | 24
AUC(0-24hn) {nghrmL 180702 157923 4685
Exposure Ratic - o087’ 0.03"
: Conjugated SCH 58235°

Dam GD 10 Dam GD 22 Felus GO 22
Cmax ng/mL 9801 9401 286
Tmax b 24 ¥ 2
AUC(0-24 hr}  {nghrmL 180574 157801 4517
% Total! % 99.9 99.9 96.4
Exposure Ratio - 0.87* 0.03"

Unconjugated SCH 58235

Dam GD 10 Dam GD 22 Fews GD 22
Cmax ng/mL 7.61 6.84 7.92
Tmax bhr 24 24 24
AUC(0-24 hr) | nghemL 129 122 169
% Total® Y% 0.1 01 3.6
Exposure Ratio - 0.95° 1.38"
a: Calculated as Dam [Gestation Day 22 AUC{0-24 hr} + Gestation Day 10 AUC(D-24 hr)]
b: Calculated as Gestation Day 22 [Fetal AUC{0-24 h} + Dam AUC(0-24 hr)]
¢: Calcutated as plasma total SCH 58235 minus plasma unconjugated SCH 58235, and reported as

SCH 58235 equivalents.

& Calculated as [conjugated SCH 58235 AUC{0-24 hr) -+ total SCH 58235 AUC{0-24 hr)]*100
e Calculated as [unconjugated SCH 58235 AUC({0-24 hr) + total SCH 58235 AUC({0-24 hr)]*100

In summary, the drug crosses the placenta when given to pregnant rabbits on GD 7-GD
22 Exposure to the conjugated accounted for majority of the drug in dams and pups, the
percent total for conjugated drug was 99% and 96% in dams and fetuses respectively.
Thus AUC of the total drug (parent + metabolite) at 1000 mg/kg/day on gestation day 10

and 22 were 180.1 & 157.9 ug.h/ml, and in fetus on GD 22 was 4.7 ug.h/ml, see Tables
A-B.
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5. Segment lll study: Effects of SCH 58235 on pre- and postnatal developmental in
rats

Key study findings:

Maternal NOAEL was 1000 mg/kg/day, as 300-1000 mg/kg/day produced slight increase
in clinical signs (dried red material around nose in 0/25, 1/25, 5/25, 1/25 respectively,
hair loss in 0/25, 0/25, 0/25, 2/25 respectively) and at necropsy findings (hair loss at mid-
high doses in 0/23, 0/24, 1/23, 2/24) in mothers. The NOAEL for pre/post natal toxicity
was <100 mg/kg/day, as mortality was observed in one male on day 155. Clinical signs
were observed at mid-high doses in F1 pups (subcutaneous hemorrhage, number of
findings/number of pups with findings 0/0, 1/1, 1/1, 4/3, missing tail in 1 pup at a mid
dose, uneven hair growth in 0/0, 0/0, 1/1, 2/2 respectively). Post weaning clinical signs
were also increased in F1 animals (increased dry material around eyes/ears/nose
number of findings/number of pups with findings 1/1, 5/3, 0/0, 3/3 respectively, increased
hair loss in left and/or right forelimbs in male (2, 4, 4, 3 respectively) and female rats (4,
8, 11, 8 respectively). Post natal learning and memory developmental tests in F1 rats
were normal on day 1 (at all doses) but decreased time intervals in these tests were
observed on days 5-7 in males and increased time intervals in these tests on days 3-7 in
females at all drug doses. One F1 male died at the lowest dose of 100 mg/kg/day on
day 155, this death was attributed to the drug administration in mothers. Scheduled
necropsy of F1 rats again showed hair loss in 0/24, 2/22, 0/23, 1/25. In F2 pups, taii
was missing in 3 pups at mid doses vs none in other groups, and subcutaneocus
hemorrhage was higher at mid-high doses, see the text. The maternal NOAEL was
1000 mg/kg/day (or 1000-fold the human dose of 10 mg/day, based on body surface

area). The embryo-fetal NOAEL was <100 mg/kg/day (or <100 fold the human dose of
10 mg/day, based on body surface area).

Study no.: 96386 : : £

Volume #, and page #: 1.37, pg.1 (reference 26)

Conducting laboratory and location: Safety Evaluation Center/Schering-Plough
Research Center; Layfayette, NJ

Date of study initiation: 7/22/1999

GLP compliance: yes

QA reports: yes (X )no ( )

Drug, lot #, and % purity: 97-58235-X-02

Formulation/vehicle: 0.4% aq. methyicellulose

Methods:
Species/strain: Rat (Cri:CD(SD)IGS BR

Doses employed: 0, 100, 300, 1000 mg/kg SCH 58235
Route of administration: oral gavage

Study design: 0, 100, 300, 1000 mg/kg SCH 58235 were given to FO females
from gestation day 6 through lactation day 21. Animals necropsied on day 30.
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Study Design:
A Pronatal snd Postnatal Toxicity and = v
Administared by Oval Gavage in Rats (SN 98380k SIl“ml Dn““m"m 58235
SCH 58235
Total Daiy _
{mgAg) Volume (mbkg) (mg/mi) Number
Control Females
{0.4% methyicolulosa) 0 5 o N
Low-Dose
(SCH 58235) 100 5 o -
:
{SCH 58235) 200 5 o - ] |
High-Dose
(SCH 58235) 1000 s »50 ~
APPEARS THIS WAY
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Parameters/end points evaluated. The timings of neurobehavioral and learning
assessments performed are also given in this Table.
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A Pronatal and Postnatal Developmental Todcity and Matermal Function Study of SCH 58235 Adminisiered by
Oral Gavage in Rats (SN 96386): Observations and Measurements
\ P Pert " PE———" Port "
Clinical Obsenvations | Daily {rom gostation Seox Determination Postnatal Deys 1, 4 and 21
(Fo): Day G until lactation (F1):
Day 21
Food Consumgtion Qastation Days 0, 6,9, | Necropsy (Fo): Postnatal Day 21
(Fo): 12, 15, 18 and 21 and
A 4
‘,’,‘:‘mf‘”" Culing (Foy: wwawm}-mw
Body Weight (Fe): anemalasD::ghed;n Acoustic Stamie (Fik  { Postnatal Days 20 and 60
olBr (]
12,15,18, 21 andon | g0 MY | Posmamal Dy 21 and &0
lactation Days 1,4.7.
14, and 21. Lesming and Memory | Posinatal Days 23 though 29
Test — Mazs, Fi) .

Dosing Fernales {Fo): | Once daily from Vaginal Opsning {F1): | Beginning on poeinatal Day 25
gestation Day 6 and continuing daly untd
through tactation perforation is pressnt
Day 21

Pastusition {Fo and Twice daily dwing e | Balanopreputial Beginning on postnatal Day 35

F) pericd of xpecied Sepasation (F1x and continuing dadly LNkl
mmd separation is present _
wﬁ"mm’“ Vaginal Oyinlogy {Fs): | Two weeks prior to and during the

Litter Size {Fy): Daily until lactation ating period
Day 21

Canical Observaions | Posinatal Days 1, 4,7, | Mating (F1): . 91 10 96 days of age

(Fs): 14 and 21 and weekly ‘ '

.

Survival (Fa): Daiy from posinatad Observations {Fz): Daily from birth untdl posinatal
Day 0 und postnatal Day 4. Detailed physical exam,
Day 21 pup body weight and sax on

postnatal Days 1 and 4

Body Weights {F1): Pogtnatal Days 1, 4 Male Necropsies (F1): | Al 20-21 wesks of sge {foflowing
(prior ko colling), 7, 14, termination of F; oftspring on
and 21 and weekly posinatal Day 4)
hereaher untd -
euthanasia for the ?;“P"‘t"‘“"“” Topsias (1) | Lactation Day 4
males of gestation for (Fa):
the females, then on :
gestation Days 0,6, 9,

12, 15,18, 21 and on
lactation Days 1 and 4.

Toxicokinetics: A separate study was conducted to assess the systemic exposure of the
drug in Segment Il study in rats (vol 1.184, page 1, reference 16, study # 01023). The

——
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drug was given only at the highest dose of 1000 mg/kg/day by gavage on gestation day

6 through lactation day 12 (total n=3/time point). Drug batch Number was 97-58235-X-
02.

Study design for TK study in segment lil in rats

Study of Placental and Lactation Transfer of SCH 58235 When Admimistered Orally by Gavage to Rats
{SN 01023): Study Design

Total Baily Dose Dose Volume Dose Conc. Number ot
Group {mg/kg) (mL/kg) {mg/mL} Females"
Group 1
(SCH 58235) 1000 5 200 48

a.  Atotal of three rats/linre point were assassed at 1, 2, 4, 8 and 24 hours post-dose for placental (gestation
Days 10 and 20} and lactation {lactation Day 12) transfer. Three additional dams were assessed at
one hour post-dose for Sactation transter flactation Day 12)

APPEARS THIS WAY
ON ORIGINAL

Parameters and end points evaluated in the TK study in rats
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Study of Placental and Lactation Transfar of SCH 58235 When Administered Orally by Gavage to Rats
(SN 01023): Observations and Measursments

invesbigation Performed

Viability* Daily

Litter Size Yes

Matemal Plasma Analysis for SCH 58235 Gestation Days 10 or 20, or lactation Day 12 (1,2, 4. 8
and 24 hrs after dosing)

Matemal Milk Analysis for SCH 58235" Lagctation Day 12°

Fetal Plasma Analysis for SCH 58235 Gestation Day 20

Fotal Tissue Analysis for SCH 58235° Gestation Day 10: Embryos with visceral yolk sac
Gestation Day 20: Placenta and kver

Pup Plasma Analysis for SCH 58235 Lactation Day 12°

Necropsy® Yes

Reproductive Parameters' Yes

a.

£

er

Clinical observations were perfformed when needed, only for the purpose of monitoring the general health of
the dam and are presented in an appendix {o the final report. Additionally, body weights were measured
only for the purpose of dose adminisiration and are also presented in an appendix to the final report

Tissue (embryo, placenta and fetal liver) and mik samples were collected but not analyzed.

Matemal mik was collected within 15 minutes prior to martemal blood coliection on lactation Day 12. Dams
scheduled for milk collection at the 1 and 2 hr time points post-dose were separated from their pups at the
time of dosing. Dams scheduled for milk collection at the 4, 8 and 24 hr time points were separated from
their pups two hours prior to sample collection.

Pups from the dams designated for the 1- or 2-hour mik collection time points were not sampled for plasma
analysis. Pups from the dams designated for the 4, 8 and 24 hr mik collection time points were sacrificed
and plasma samples were collected at the time the dam was separated from the litter (iwo houss prior to milk
collection). Pups from additicnal dams (designated only for plasma analysis at the 1-hour time point} were
sacrificed and plasma samples were collected at the 1-hour time point.

Dams sacrificed during gestation were examined to confirn pregnancy status only. No further necropsy
examinations were performed.

Only the total number of live embryosfeluses was recorded. 4

Mortality and Clinical signs: No mortality was observed. Clinical signs such as dried red
material on right forearm (0/0, 2/2, 2/1, 0/0), dried red material around nose (in 0/25,
1/25, 5125, 1/25 respectively) was observed at low-mid or at mid doses, whereas hair
loss (total occurences/number of animals 0/0, 0/0, 0/0, 29/2), and dried red material
around nose (0/0, 1/1, 8/5,1/1) was increased at a mid dose.

Body weight: No effects on body weights during gestation or during 0-21 days of
lactation were observed.

Food consumption: No significant effects during gestation or lactation were observed.

Toxicokinetics: As mentioned earlier, TK was conducted in a separate study. There
was no drug related mortality in this study (# 01023), there were 16 litters with 12-16
pupsllitter. The plasma conc. and AUC values are shown in the Table. The systemic
exposures of the drug was higher on gestation days 10 (5.8 ug.h/ml), than on day 20
(12.2 ug.h/mi) and this was further increased in fetuses on gestation days 20 (18.7
ug.h/ml). The plasma conc in mother on day 10 and 20 were 0.37 & 1.1 pg/m!
respectively, and in fetus it was two fold higher than the mothers on day 20 of gestation
(2.0 ng.h/ml). On gestation day 20, exposure to total (by 1.5 fold) and conjugated drug
(by 2.2 fold) was higher in fetus than in the mother, while to the unconjugated drug fetal

——
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exposure was lower than in the mother. Extensive glucuronidation of the drug was
noted in mothers on gestation day 10-20 and in the fetus on gestation day 20 (the
percent total conjugation in mothers on day 10 and 20 was 99%, 66% and in the fetus
94% respectively). The drug was transferred to lactating rats, the exposures on lactation
day 12 in mothers were 23.1 ug.h/mt, and in nursing pups 11.3 pg.h/ml respectively .
However exposures in nursing pups were lower than in lactating rats (the ratios were
0.5, 0.7, and 0.016 for total, free and conjugated drug). Exposure to the conjugated
accounted for majority of the drug in lactating dams and pups, the percent total for
conjugated drug was 72% and 99% in dams and pups respectively.

Thus AUC of the total drug (parent + metabolite) at 1000 mg/kg/day on gestation day 10
and 20 were 5.8 & 12.2 pg.h/ml, and in fetus on GD 20 was 18.7 ug.h/ml. These values
on lactation day 12 in dams and pups were 23.1 & 11.3 ug.h/ml, see Tables A-B.

APPEARS THIS WAY
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Table A. TK parameters in mothers and fetuses during gestation

Faun Toxicokinetic Parameters of Totah, Gonjugaled and Unconjugated SCH 58235 on Gestation |
Day 10 and 20 Following Multiple Oral {Gavage) Administration (Gestation Day 6 through
Gestation Day 10 or 20) of 1000 mg'kg SCH 58235 to Female Rats

Total SCH 58235

Dam GD 10 Dam GD 20 Fetus GD 20
Cmax ng/mL 369 1090 2014
Tmax hr 2 23 24
AUC(0-24 hr) |ng-homlL 5775 12208 18730
Fetal:Dam’ NA \ NA 1.53

Conjugated SCH 5823s°

Dam GD 10 Dam GD 20 Fetus GD 20
Cmax ng/mL 366 675 1899
Tmax hr 2 24 24
AUC(0-24 hr} |ng-hrmL 5697 8060 17531
% Total® % 99 66 94
Fetal:Dam® NA NA 2.18

Unconjugated SCH 58235

Dam GD 10 Dam GD 20 Fetus GD 20
Cmanx ng/ml 4.04 415 114
Tmax hr 8 24 24
AUC{0-24 ho) |ng-hrimL 79.1 4149 1213
% Total® % 1 34 7
Fetal.Dam® NA NA 0294
a:  Calculaied as Gestation Day 20 [Fetal AUC(0-24 hr) + Dam AUC({D-24 hn))
b: Cakulated as plasma totat SCH 58235 minus plasma unconjugated SCH 58235, and reposted as

SCH 58235 equivalents.

& Calkculated as fconjugated SCH 58235 AUC{0-24 hr) + total SCH 58235 AUC(0-24 hr})]*100
d: Calculated as [unconjugated SCH 58235 AUC(0-24 hr) + total SCH 58235 AUC(0-24 hn)]*100

Table B. TK parameters in mothers and fetuses during lactation

APPEARS THIS WAY
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Table 2 Toxicokinetic Parameters of Total, Conjugated and Unconjugated SCH 58235 on Lactation
Day 12 Follewing Multiple Oral (Gavage) Administration {Gestation Day & through Lactation
Day 12} of 1000 mg/kg SCH 58235 fo Female Rats
Total SCH 58235

Dam LD 12 Pup LD 12
Cmax ng/mb 1471 750
Tmax hr 2 22
tf hr 24 22
AUC(th) ng-hemL 23111 11291
Pup:Dam® NA 0.489

Conjugated SCH 58235°

Dam LD 12 Pup LD 12
Cmax ng/mL 1067 742
Tmax hr 1 22
t hr 24 22
AUC(N ng-hrimt 16716 11191
% Total® % 72 o9
Pup:.Cam NA 0.669

Unconjugated SCH 58235

Dam LD 12 Pup LD 12
Cmax ng/mbL 1037 7.36
Tmax hr 2 2
1] hr 24 22
AUCKH) ng-hrmL 6396 . oy 101
% Totalt % - 28 1
Pup:Dam NA 0.0158
a: Calculated as LD [Pup AUC(H) + Dam AUC(t)]
b Calcuated as plasma total SCH 58235 minus plasma unconjugated SCH 58235, and repotted as

SCH 58235 equivalents.

¢ Calkulated as [conjugated SCH 58235 AUCKH) + total SCH 58235 AUC(N]*100
d¢ Cakulated as [unconjugated SCH 58235 AUC(H) + total SCH 58235 AUC(]* 100

Maternal necropsy findings: Red matting in skin (0/23, 1/24, 1/23, 0/24 respectively) was
noted at low-mid doses, and increased skin hair loss (0/23, 0/24, 1/23, 2/24 respectively)
at mid-high doses in rats.

Reproduction Parameters and Embryonic Development in FO Rats: Gestation length was
not altered compared to controls (Mean 21.7, 21.6, 21.7, 21.6 respectively), the animals
which failed to deliver were also comparable between groups (2, 1, 2, 1 respectively),
these females were internally normal. Necropsy on rest of the females on lactation day
21 showed that all females were internally normal. No effects on litter size and fetal sex
distribution were noted at any dose. No effects on pup survival were observed.
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Pre-weaning clinical signs in F1 animals: Body weights were not significantly different
from controls. However, tail was missing in 1 pup at a mid dose, subcutaneous
hemorrhage was noted at all doses (0, 1, 1, 3 respectively), uneven hair growth was
noted at mid/high doses (0, 0, 1, 2 respectively) and animals small in size were observed
at all doses (0, 2, 1, 4 respectively).

Table. Clinical signs in F1 pups

TARLE 34 - ¥1 GENERATION

PROJECT MO. : WIL-3700112 PREATAL/POSTNATAL DEVELOPMENT STUDY OF SCR 58235 IN EATS PAGR 1
SPONSOR : GCHRR 1WK) - PLOUGE SUMSARY OF PUP CLINICAL ORSENVATIOMS
SPOMSOR MO. : 96196
. HR - WRANING
TOTAL or ¢ OF PUPS WITH PINDING
roomes T wovr = T T s T <
MORMAL
N0 ROMRKARLY OSSERVATIONS 1241/352 1295/388 1240/352 1266/353
DIAFOSITION
POUND DEAD 13/ 17 &/ 6-A L7 o 4
WUTHANTZED IN EXTREMIS i/ 1 e/ © 2/ 2 o/ o
ECHFDULED EUTHARARIA (PWD 21) 130/130 142142 131/11 1407340
CULLED ON SCHMEDULED DAY [PWD 4} 168/168 164./154 1677167 156/158
NISSING . ‘ 1/ 6 & 10/ 10 . 87 o
BODY/ ISTEGUMENT
®ISSING TAIL of » e/ ® 1/ 2 of o
SUBCUTAMECRSS MRMORRSAGE tS) o/ © 1/ 1 VS § e 2
DISTAL TAIL DLACK TW COLOR /ot 27 3 o/ o 27 1
SMALL D¢ SIZR of 0 2/ 2 2/ 1 o/ a
SCABBING /L e/ @ of o o/ ©
UNEVEN MAIR GROWTH s/ © o/ o 1/ 2 2/ 2
DORSAL TAIL BLACK IN COLOR [V ) o/ o of © o/ @
CANDIO- PULMOMARY
SRALLOW RESPTIATION 1/ 1 PN § i/ 1 o/ o
1- © MC/XG/DAY 2- 100 NG/RG/DAY 3- 300 mG/KG/DAY 4- 1000 llul;:;;r --------------------------------------------
A « FUP ¥O. 25822-01 WAS DETERMINED TO MAVE SPINA SIFIDA AT NECROPSY (SXX TARLES 40 AND 41}
In pups that were found dead, their necropsies (in 19, 6, 11, 4 pups respectively)
showed malformations of spina bifida in 1 fetus and 1 litter at 100 mg/kg/day and this
was considered incidental.
Table: Necropsies in dead pups :
- TARLE 40 - n GRAERATION
PROJECT XO. :WIL-3I70011 PRINATAL/ POSTMATAL DEVELOPWENT STUDY OF SCH $8215 IM RATS
SPONSOR : SCRER TEG-~ PLOVGH SUMMARY OF PUP BECROPSY FINDINGS
SPONSOR NO. : 96316 . PORD DEAD PUPS
rves TR ;.-;-;;-;;-; --------
DOST GROUP: b3 2 3 4 2 2 3 e
ROER ENAMINED VISCERALLY 18 € 11 . kR s s e
STOMACH
NILX BOT PRESEMT-A b4 2 7 q S 2 4 [+
NILX PRESEMT-A 1 1 1 3 1 1 1 1
MALPOSMATICH
SPINA BIFIDA ] 1 ® [ ] 0 1 ] o

0 WG/NG/DAY 2- 100 NG/KG/DRY - 308 MG/KG/DAY 4- 1000 vn/m/nu

A « PRESENCE OR ABSENCE OF MILX DETERNINED FOR PUPS POUND DSAD CH FND G OR PWD 1

Necropsies in surplus pups (culled) on PND-4 showed major blood vessel variations in
LD< MD all groups including controls (in 1 fetus and 1 litter each), and small kidney at
low dose in 1 fetus and 1 litter vs none in other groups.

Table: Necropsies in culled pups on day 21:
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TRABLE 42 (CULLED PUPS) - FL GRNERATION
PROJECT NO. :WIL-370011 PREMATAL/ FOSTMATAL DAVELOPMENT STUDY OF BCH SK21S IN BATS 2
BPONSOR : SCHERING - PLOUGH SUPMARY CF PUP MECROPSY PINDINGS
BPONSOR NO. : 96386 QrLED POPS
.........................................................................................................................
PGPS LITTELS
DOSE GROUP: 1 2 3 4 1 2 3 4

NUMBER EXANINEDG VISCERALLY 168 164 167 136 22 23 22 24
VARIATION

XIDNEY (S} - SMALL [} b 3 Q 0 ° 1 o .
FAJOR BLOCD VESSKL VARIATION 1 1 2 0 1 1 1 .

Table: Necropsies in euthanized pups
TARLE 44 (SURPLUS PUPS} - F1 GRNERATICH

FROJECT ¥O.:WIL-370011 PREAATAL/POSDIATAL DEVELOPNENT STUDY OF SCH 5823S IN RATS
SPONSOR : SCHERING- PLOUGH SUMRARY OF PUP MECROPSY FINDINGS
SPONSOR NO.: 96386 EUTEANISED VOPS

PUOPS LITTERS
DOSE GROUP: t 2 3 < 3 2 3 4

WUNBER EIANINED VISCERALLY 130 242 131 140 21 24 23 24
XIDMEY

DILATED PELVIS o 1 1 [ (] 1 1 o
URETER

DISTRMDED [} ° 1 -] (] ] 1 -}

1- ¢ MG/RG/DAY 2- 100 MG/KG/DAY 3- 100 WG/KG/DAY 4- 31000 NG/XG/DAY

Post-natal_development of F1 pups: The effects on neurobehavioral/developmental
parameters in pups were examined. The acoustic startle response on PND 20 and PND
60 (which included peak amplitude (Vmax). latency to peak response (Tma) and the
average response (Vav.) were not significantly different from controls. Locomotor activity
(total and ambulatory activity), balanoprepetual separation (the mean day of acquisition
and mean body weights on the day of balanoprepetual separation), and vaginal patency
(vaginal opening, and the mean day of acquisition and mean body weights on the day of
vaginal patency) were all uneffected and were similar to controls. Similarly iearning and
memory test | ~. maze swimming test which show mean time to escape the straight
channel, the mean number of errors, and the overall probe) did not show drug related
effects on learning and memory on testing day 1 in both sexes. However in — maze
test in males on testing day 5 (trial 8, in path-B 93.6, 42.6, 72.9, 80.7 sec at 0, 100, 300,
1000 mg/kg/day) and on testing day 7 (trial 12, in path-A 72.8, 50.6, 44.5, 63.9 sec
respectively), the mean time was decreased in all groups. While, in females these times
were increased on day 3 to day 7 (trial 4 path A 29, 60, 49, 42 sec respectively, trial 5
path B 140, 135, 165, 157 sec respectively, trial 6 path B 106, 122, 132, 143 sec
respectively), See Tables A-D. However sponsor states that no drug related effects on
learning or memory tests were observed on testing day 1 and in the mean number of
errors and the overall probe (trial 11 and 12) compared to controls.

Tables A-D. Postnatal development in F1 rats
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Table A. . Postnatal development in F1 male rats

TABLE 58 (PHD 23-291- V1 GEERATIOS

PROJECT BO. :¥IL-370011 PROGATAL/POSTEATAL DEVELOPMEINT STUDY OF SOX 58235 IN RATS PAST 3
SPOHSCR : SCCHERING- PLOUGH - MAXE SWIMNING TRIALS - GROOP

SPOMSCR NO. : 96186 QLS .

GROUP : 1 2 3 4

TRIAL & (DAY S} - PATH R

WA TINE ($EOOMNS} 93.60 42.83 72.88 00.72
S.0. 74.807 27.236 $7.160 T2.315
MEAK MO. ERRORS 1% 13 9 11
$.D. 16.9 4.4 7.3 13.0
L 10 1o 10 30
TRIAL 3 [DAY €} - PATH B
WRAR TIME (SFCCHDS) 82.24 63.88 : 76.40 103.17
§.0. 6€2.606 71.106 . J €2.656 70.%09
REU HD. ERRORS 1s 14 / le is
$.D. 14.3 - 13.6 13.4 14.0
] 1o : 10 10 10
TRIAL 10 (DAY 6) - PATE B
NEAN TIME (SECOKDS} 63.42 $2.20 €1.22 58.50
S.D. €3.253 56.727 51.65¢ 57.432
MEAN NO. ERRORS 10 10 pL ) s
$.0. 2.9 1.4 13.3 2.5
L 10 10 10 10
TRIAL 11 (DAY 7} - PATH A {(FROBB)
MEAM TINE (SBOONUS) €3.51 91.67 62.84 8L.B83
§.0. S1.333 65.267 26.233 51.604
KIS WO. ERRORS 12 2 Ry 17
3.D. . 9.5 17.7 2.2 15.3
L 4 e 10 10 10
1- © MG/XG/DRY 2- 100 MGQ/NG/DAY 3- 300 NG/FG/DAY 4- 1000 WG/MG/DAY

A = FORMARD ROUTE THROKXIE NAZS
B = REVERSE ROUTE THROUGH MAZR

- APPEARS THIS WAY
ON ORIGINAL
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Table B. Postnatal development in F1 male rats

NDA 21-445

TABLE S8 (PWD 23-29] - F1 GEHERATION

PROJECT 90. :WIL-37T0011 PREMATAL/ POSTHATAL DEVELOIWENT STUDY OF SCK S8335 IN RATS PRGE e
SPCNSOR : SCHERTNG - PLOUCH - MAIR SWINNING TRIALS - GROUP SUMMARY

SPFONSOR NO. : 96386 . MALES

GROUP: b § 2 3 4

TRIAL 12 (DAY 7) - PATH A (PROSR}

WEAN TIMK {SEOONDS) 2.8 59.60 .95 €31.%7
8.D. 38.09S 9.7 25.599 42.000
MEAN NO. ERRORS 34 11 [} 14
8.0. 8.7 .0 6.4 11.¢
] R 10 10 10 10
OVERAZL: ~~. (TRIALS L-10)

WMEAN TINR |SECOWDS) 0.42 79.42 .25 68.19
8.D. 27.145 30.122 23.203 28.276¢
MEAN BO. ERRORS 14 1e 15 1s
$.D. .7 6.0 4.6 4.9
» 10 10 10 10
OVERALL PROBR [TRIALS 11-12)

MEAN TIMZ (SECONDS) 68.16 73.14

8.0, 38.676 43.755

HEAN MO. ERRORS 13 16

8.D. 6.9 14.2

n 10 10

L- 0 MG/XG/DAY 2- 100 MG/KG/DAY

A - PORMARD ROUTE THROUGH MAZE
B - REVERSE ROUTE THROUGH MAZR

¥ane significantly different from the control group

RPPLARS THIS WAY
ON ORIGINAL
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Table C. Postnatal development in F1 female rats

NDA 21-445

TABLE S§ (PUD 23-15)- ¥l CEMNERATION

PROJECT NO.:¥IL-170011 PRENATAL/ POSTMATAL DEVELOPNENT STUDY Of SCH S8235 IS RATS PAGK €
SPORIOR ; SCHER TWG- PLOUGH —— WAZE SYIMAING TAIALS - GROUP SUMMARY

SPONSOR NO.: 96386 rowLES

aRoUP: 1 2 3 .

TRIAL €& {DAY 3} - PATH A

MEAM TINE (SECOMDS) 28.75 $0.18 48.77 42.07
B.D. 11.295 ' In.922 33.085 21.105
MEAN NO. ERROAS [ 12 10 k]
s.0. 3.9 . 3.0 9.5 a.s
) 4 10 10 10 10
TRIAL S (DAY 4} - RIN B
MEAM TINE (SBOONDS} 139.5¢ 134.90 165.27 157.04
§.0. €2.911 54.692 24.911 51.306
NEAN RO. ERRORS 24 24 3 25
5.0, . 13.2 16.% 9.2 12.12
" 10 pL ] 10 10
TRIAL € (DAY 4) - PATH B
MENS TINE (SECONDS) 105.96 122.20 132.01 142.87
3.D, €S.750 64.662 6%.799 67.962
WEAN ¥O. ERRORS 23 Fh Y 24 22
8.p. 312.9 14.3 12.3 12.0
). 4 10 10 10 10
TRIAL 7 (DAY 5} - PATH B .
MEAN YINX (SBCONDS) 123.07 109.05 118.27 121.28
8.9, 6€0.211 €6.052 70.119 £€5.371%
MEAN XO. ERRORS 22 17 16 19
8.0. 1.8 1z.4 11.3 16.5
L] 10 10 . 1a 10
I~ 8 MO/XG/ORY 2- 100 WG/KG/DAY 3- 2100 wg/EG/DRY 4- L0000 MG/KG/DAY
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Table D. Postnatal development in F1 female rats
TABLE 58 (PND 23-29)- Pl GEMERATION

FROJECT WO. :NIL-370011 PRIATAL/POSTMATAL DEVELOPMENT STUDY OF SCH 58135 IN RATS PAGE ¥
SPOUSOR : SCHER IWG - PLOUGH = RA2E SWINMING TRIALS - GROUP SUMARY
SPOSSOR WO : 96186 TEMALES
GROUR : 1 2 3 L
TRIAL § {DAY S) - PATR B
NBAX TIME (SECONOS) €5.40 89.67 90.93 116.93
5.D. €1.799 €3.583 64.320 S6.646
NEAN SO. ERRORS 14 17 1s 19
8.D. 17.8 1s.3 . 18.2 s.s
» 10 ic 10 10
TRIAL 9 (DAY 6} - PATH B
NEAN TIME (SZECONDS) 59.97 ax.e2 116.86€ 101.33
s.D. 38.43%¢ 72.1717 65.583 5.529
MEAN BO. KRRORS 11 10 20 3?
s.0. ®.3 9.9 1.6 s
X 10 10 10 ie
TRIAL 10 {DAY 6] - PATH B
MNEAN TIME (SECONDS) 33.34 a5 .42 48.59 20.5¢
s.p. 29.470 77.122 51.756 68.191
NEAN NO. ERRORS 5 10 ] 12
s.p. 1.2 9.2 13.7 12.2
» 10 10 10 19
t .
TRIAL 11 (DAY 7) - PATH A (PROBR)
MERN TIME (SECOMDS] 66.84 78.34 60.22 187.81
S.D. 27.597 46.763 a9.817 €2.6€%4
MERN NO. EXRORS 15 13 1e 2
s.D. a.a 9.6 2.4 15.%
" 19 10 10 1c
i- 0 M3/KG/DAY 2. 100 MG/FC/DAY 3- 300 MI/RG/DAY 4- 1000 MG/XG/OAY

A « FORMARD ROUTR THROUGH MAZE
B = REVERSE ROUTE THROUGH MAZB

- Clinical observations and survival of F1 animals during post weaning: One F1 maie on
day 155 at 100 mg/kg/day died, but had no clinical findings prior to the death. No other
clinical findings in one dead animal or all others that survived to necropsy were attributed
to the drug treatment. The F1 animal that died was internally normal, and death was
attributed to the maternal drug (SCH 58235) administration. No.deaths were seen in the
300-1000 mg/kg groups. However increased dried red’ material around the
eyes/ears/nose was observed at low and high doses (total number of findings/number of
pups with findings 1/1, 5/3, 0/0, 3/3 respectively). In males, hair loss in left forelimb was
increased at all doses (total occurrences/number of animals 11/2, 28/4, 15/4, 12/3
respectively) and in females this was seen in both right and left forelimbs (17/4, 46/8,
63/11, 56/8 respectively) see the Table in males and females.

In scheduled necropsies, hair loss in skin was noted in 0/24, 2/22, 0/23, 1/25 F1 rats
respectively (it was not specified what part of the skin in the sponsor’s Table 89).
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